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IHiSte 5 1 ±IB«ft4 0 0 n wSXWV-V-ktD 

mTmmmv^ c i «* 

5 o o -c&nomxicmrhc ^J^tt 

[fjfcjag 8 1 JJBWWta** 1 . SrTiO,. La 

IIWW 1 0 1 ±B4««WW*«* La . N 
d Pr. Ca. Sr. Ba. Mn*6*****»« 



>®l ml km*, r tZmt 

TSSho kb«d«* * - * wmww«« 

iS*La. Nd, Pr, Ca- Sr. Ba.Mn** 

1 2 ebww^ - tmmtmnmvtkm*- 

iSSit-SCttWItOfclWai SKEW* 

- * mm**" * - 

[waul JJBW4 o o 2 
in** i 8 1 ±taffl»^«> u-y-*©*"*^- 
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%5 oo*cJWToiaKKtt3jR"rsctK:«fcoT. tatstt 

g&±K # n y - * fflffitn(*0 / < * - > £ itS8BBET * 
SCtfS rTi-Os , LaA10 s , NdGaO s <D*P 

r ! f o r *fefit£*E± cc # n y - * fflfflR*©^ * - > 

&S4 0 0 n mfilT© U-f ^OWBtWlBW 

- > «UHUtr ^ci^^n m*« 2 2 a«g 
* fflffitn^o^ < * - > *s»j£t z>ctzmit?z> 

nasi 2 2 0Ci2t8^?HBI*fe>^©»yS^o 

S«#S r T i O3 s La A 1 O a > NdGaOa <D* 40 

[0 0 0 1 ] 
[0002] 
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S»tttt. ^M^SiOfiSM (TCR) te<fctf«S«S 

[0 00 3 ]-*, «RJB*i«*Vh3<tt&t#Py- 

0kQSKTNb*Cirt*a*Ot». lr»C»*»*. 
-*ffl«taW81B©l»S%5 0 — 1. OOOnmit^ 

[0 00 4] JWC, 3SM»Hz>*©»K#IBtB (NET 

D) tt#ay-*ffl«»©TCR©IB«li«:SlbW-r 

f**ffll^C<hCC<fcoTNETD(D/hSl^J^«*fe>-9" 

[0 00 5] — JttWtett, ~ ? * ;U|fc££*<D^8Mi 

utcr^o. 5%/Kaat^s^fc«>» 

0IX.I2. 1 -27 1 1 4 5#CCB«S*iT 

C*&J:9CC, «{fc/^i>9A|WittTCR««2X/Ka 

tltUS. «H2 0 0- 1 43 24 3#CC*6h 

[0 00 6] L/*»L«C^e>, jW*«te>tf©S6tt4* 

wusswwi 0-16351 o^tciaiss 

ntTl^cfc ^CCL a 1 - , Sr, MnO a . Lai - « 
CaxMnOa , Pr, - , S r , Mn0 3 t^^h^ 

[0 00 7 ] CKDJWrCH:. "<u:/X;&-f HMnUt 
%#^f*««rjStr» T C R *J$oc <t **Jffl OTfc 
0, TCR©l»Jtttib'r«3%/KgKOffl* J #6*i 

* «ra l fc^iwi *fe > * « . s^*^ 

[0 00 8 ] cntcWL-C, ^¥2 00 0-9 55 2 
Wt«08flO«WFtt**>Wil* 0 <fc 9 1 ft 
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To 0 0 9 ] C©^(*-^ffl^* 5 ^ Ci>SS ^^ 
flULO. ±IB©L a , - , Sr.MnO, K*j£. 

100 10] CO«K. ±E^*^«M»; 
±fi«M2 0 0 0-955 2 2*Ctt. ^* 

*>*MOD* (W«^JS^) ss^iissss 

«(B»*i»4fc»Ktt. 1 000 ■csaM>*»- cr -- 

[0 012l*fc. tOftO^tti^- ^7-77 

pp 1. Phys. Lett. ) 7 41. 29" 
y 19 9 Q^KS^nii^K. ft»fc«6*f*-*« 

cct 7 o o •cja±©«^^£*^' c4,o/c ° 
mmlm^^tn^ ^©ct<. 

I'oottW *»»ss*>M>* s 
iSRhexMsn^. c©«^©t©s i 

c©s i ifthrt^wt^J ,s?«w*±«cjw*s 

*[ o 0 1 5 ] Tftfc>*. #ay-*iBas»#tt«*** 

0 ^ * flu******* & T C R k lO 



KH200Z-2 84 52 9 

$ nfc s i ©nw«*in o bhhc -s> 

fe Kt* W*B©»*-c i o o 0 * c@ *- * * ' J 

[0017] c©JO&*^flW»** ,!e, * isn * ,R 

■TftCtH*^. «WC. 0 0-95 5 

2 2 -%©*jiwi-c«w^« s i < - 

[0 0 1 8] JSrtc. ^a^A*-* HMntitiS^ 

l [0 0 1 9] *Ct. ±Efi6*«flSon«^ 
CO 0 2 0 ] 

as B *-«OTA'*yddM«4l'"C« A. - . B 
.MnO, (0<x<l>t?«8*ift^o^^ 

4 0 0 n m«T©U-1f-*tilH-*C ****** 
[002 1 ] *rtc. ±E*-«:IE«lxfc«a«** c * J 
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[0 0 2 2 ] shw:, ±fas— Kiasgu/cSiig^ffiKte 

[ o o 2 3 ] msec, JJB»— CCffitt 07dRit#ffiK:te 
l,vT\ &S4 0 OnmWTCDl^-if-^iL/'rA r F. 
Kr F, XeC 1 . XeF. F 2 *>6atfh4x*2^ 
l/-f-»^C^M<!:t^o 10 

[0 02 4 ] IHSte. ±IB»— CClB(fiOfcl8ifi*ffiCCte 
1>"C, ifcg40 OnmfelTOU— tf-*OJBW*. ffitt 

[0 02 5 ] fSAK. ±E»— to J:V*ECCBa«l/fc« 
Office te I «*4 0 0 nm^TCDU-1f-36CDM 
«*a»S»rtf ^ Office tec &#JQgPg<E>JiM£ 

sm^mt&m *s8£*c$w* s-&*ccM6<ci «©a 

{ b$ C i^-C* *S*©9* lr>fl»f *tf 5 C <t ««p« 
[0 02 6] W-tCC, JJB»— *>6WACCE«UWHJfi 

[0 02 7 ] fHACC. JJBW— CCK«UteWt*ffi«C*J 
^*«ft^«*Jfe*r S r T i 

0 8 . LaAlOs . NdGaO s tt£O^Q^*-f 
h SSKf t«J«te JM»BI"C* ^Ci SrftSi iti. 
[0 02 8 ] flWtfc, ±iBS-te<fc^ACCie«SU/c!S 30 

[0 02 9 ] m+tc. ±E»T— te cfcCJW^LCCEWL/teR 
iS^SJCtel^r, £Jg#ffi»&<D:£JS* 5 * La. Nd, 
Pr. Ca, Sr. Ba. Mn^6«cSS^e>S«nS 

[0030] m+— «C % ±BW— tectaWA^+tCEiU 

>H. 5 IHt 7'Pft>ffi, * 40 

x>K. HAL SJftML tMJ^BL x*u>J*T5 

[0 0 3 1 ] SS+r.^. ±is»— ccEiELteWa^cc 

[0032] m+^it. ±ks— te<ttfsi+— kbbku 

ARaPLa. Nd. Pr. Ca. Sr. Ba. Mn^6 
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[0 0 3 3 ] SH-HIC. ±EW- % S+-iJJ:^+H 
tcEttLte«JS^ttK:tei»-c % h^- 

^;i/T-feh>, ^ jr / - ;V*61tfti* t>Ot* SCi 

[0 0 34] ±»B»-KBttO JdHS^ffiCC 

[0 0 3 5 ] m+ACC. ±ia^+£OCiS$£U/c^^-fe 
[0 0 3 6 ] W+tCC, ±IHm— KEHlfc^P^* 

-f FMMn^fb^»McDiJ^^^ffl^r*^^alil 

[0 0 3 7 ] fB+AK* ±iB»+-bCClBt8L/cgR?H»-fe 
V9-0»jt*ffiCCteC»r, «fi4 0 0nm«TOU-f 

> JS*Bfttt<D''C * - > SriSS^JST Zctzmkt? 

[0 0 3 8 ] m+%tc* ±iBSB+ACcSattL/^?MR'te 
>tf(DSjg^ffiCCtel^T, &S4 0 0 nmfiTRDU— ?f 

*lfWt^«l:^K:»8? § * & K S ^ tt l ^S*oa 

{bs«*ci^"r*sea:©5fit*«MW«:ff or»«tt* 

[0 0 3 9 ] SftZ+CC. ±BB»+-b^SS+^L«:EttO/c 
^j©-fe>ifCDSa^^CCte^r. KS4 0 0 n mWT 

/c^sttse^: 400 -cwToaetctti^-r ^ C i CC i 

[0 040] »H — fC. ±IB!B+-ttciEt8L/c*>HBI 

*>if©SjS*ffi4ctei*r. ilWSIt^t^l/c 

IftttttXCASS rTiO s , L a A 1 O, . NdGaO 
[0 04 1 ] ^zi+ziw:. ±EW-«cEttL/c«Jft*ffi 



(6) 



-f-^JWl/t^^^*^ FSMnBHI»*itt« 

* a y - * J8«SK*'< >->it * c L *® m 

loo 4 2 3 *-+=«:. Jja»-+-CCE«bfc*J1- 
gHs>U-©«atSttK*»W»-C. «S400nmWT©U 

[0043] -tIBm— «fc 

m n mmw&m **iig©^« 

[0 0443 f-+SK, -tK»-+--- +H ^*S 



20 



[004 5] JJB»-+-KIB«Ufc*^ 

tt*>-9-©Wft*jStc*5t»"r. £BHrtWfc£**** ^ 

/c«S^S^* 5 S r T i Os . L a A 1 O^NdG a 

[0047] ^^©A*t*=&«ftiR-r 6 c i 

tcfcoa****. *©aflae<b«:«fc»)««w»tflw* 
{bo-c Ajiufca^©^©®********® 

k <fc o mmffiSttf*^* ^^^-^ . a 
z=m<DHt±&&*> B*~m<DT>\<*<)±m&mth 

■C. A, - . B, MnO, (0<x<l)tt§nS 
[0 04 8]^n^X*^hSMniS!W«. 9SBfitt« 

ft§SfiKo^^fcc set * 
ttcTCR^ISci^-cti. c 

If 7 ;U*';±^ISCa. Sr. BaOi*^** 
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[0 049]mil La, - , Sr, MnO, K**» 
■C x£0 2~0. 3®KtC-r^i^fi'f4ifi^^S-r 
5Ct! UTi5, c©Sr©-S5*Ca?g& 

e»r©ma«tRSE{b*J«fcoft*Ktt*). tcr%^ 

[ 0 0 5 0 ] *IWItM*. cO^n^xa-n-fflMnM 
fc»Kl£« 3 * . S 6 tcffiS 4 0 0 n m WT© ^ - *~ 

**«««■ * c t it «fc «9 ttJMb 3 ttt tfa y - * 

[0051] cc-c, ttmwtefoim&rr 

[0 0 5 2] Lfc^t, JJB**»tt£t««*** 

T^-fF^^^^ (Japanese Jou 
rnal of AppI i e d Phys ics) 3 
8«. L8 2 3**-S>. 5^. 1 999^ 3 84£. L 
1 1 12^. 1 9 99^K1^^^ K ' 

©^HHMMtdUrt* 2 «WSU:©a£*» tlttffifflt 

[0053] smmmma, &w&m<D-< *>tzm 

[0 0 5 4] ntm**#^9itb'CK. 2-*?*2 

[0 0 5 5] 3feJSW«B»ft'&*^«»^R i L 
a Nd Pr.Ca, Sr. Ba, MnW^.* 

[0 056] WIS^Bti**^^^*^^"^ 
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M{bfti&ifc©"C*nttJ:<«F«:H©3:Sn6:^. W 
^HCCLa. Nd, Pr, Ca, Sr, Ba, M 

[0 05 7 ] ^tlJ, ^D^^^HMnM 

[0 0 5 8 ] ^JSW»ffiJfi©iS^w:«. 

[0 060] ±iao*«*aMfc^w*«^-c^o^x# 

-f hfflMntt^b«J**6*#»«±«:j|5jSErs»^«:tt, 

6C, fcg4 0 0 nmfilTOU— !f-**JW*f*. StS 
±ccjBfiRSti4WBI©W*tt. «ftWCCtt0. 0 1-1 
0 MmflltOIBraj^bSttSCi^-C**. 
[0 06 1] COSfi*^:«**St*tt#H»«lfflIT4 

j^0iILSr^S4 0 0 nmfclTOU— tf-*IRWT 

F (351nm). XeCl (308nm), KrF 
(248nm) , A r F ( 1 9 3 nm) > F 2 (157 
nm) »©x*2/vu-1f— PA r ^^>U-1f- (81 
2Mm$l: 25 7 nm) ttif*J*Cf 6tl4. -WiU 
T, A r F U-f -^rffl^/cii^ilt^ 

tt. aOiSLKl— 2 0Hz t ^S10-70mJ/c 
m 2 . flB»B*IH3— 1 5^fUS-e^)^o 
[00 6 2 ] ttfc, COBB. U-lf-OWRWMRAWT 

ff*ieft{b3Mic6r»R»#©»** J tt< . *s 

S. C©J:9fc^rJJE«±«CX+5/^U~1f--* 
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IMb£tf £c£tc«J:oT^S-5 o o'CCDfiST^n^ 

**-f hfflMn»fb»*«**fcT*C£#r*4. 
[0 06 3 ] «cKi*UfcJ:9«c. {K^^r^^a^ 

b&Mnmt®immzim?z>MZ7 o o-cw± 

•oT^iS— 5 0 O'CCDffiC^aSrfc^n^X^^ h^M 

n mmmm*rm*in & * & . 

L0 [0 064] C©U— ?f-3t:OJH**«1«»SB* 4>«£< 

i fe 2 6 4 ^8W«:» w r tf 5 c t *>m$hx*> 
CDJH«*fflllW«Kb^tt*«±K:^W S * 4 ccS ft t > 

[0 0 6 5] c©««^S»«:»wrtf9*«». &■ 
20 «rc**. ^«BW*W»Wt"C»WS**i* 

mm cc i o t gat - mm&&&®«i S tit & btfc^ 

<D&m. is«b*j*»«ctf*>ti*fc*i*»s*i&. 

[0 06 6] — ^. WiLtt, 

10mJ/cm 2 , 5 0Hz, 3 0#P5tfl\ 
rg@Oll^50mJ/cm 2 , 10Hz. 5»H?7 

[0 06 7 ] ±IBOU -If -*tJKI*T ^JSW 
«Mb6«l*J»ei/telBI»tt»«*4 0 0-CKToaUEK: 

^X^^f HfflMnBMb««BI©l»»tt*S&«c|ft±S1* 

Bt©TCR4J:0**6«K:t4Ci#r*4. 
[0 0 6 8 ] */c, iHSOU-lf-^^WTSIBCC. 
#B#B{b^»«:^ : Bi'r&««tt*«K:S r T i Os . 
LaA10 3 , NdGaO a tti*©M^b«J**SaWI8* 

Mn»{b«Jicn6©BMb«J0»-T-5 ^7 ^ ^^^CC 
5l>tt<* Cti6©Seo±r«MnK{b!BJ®B^xf^ 
ti/fMfitS. C<Dtctb> &&tb¥KDKmfi't\2 < 
50 ft: -o r«»W«:iBa»fl[)W««:»5 C <k*s-C fir S/c*r 
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[00691 awe. ie^^a-f munmmm 

[0 0 7 0 3 H1-C. lttSilS- 
>®R 1 1P 633*3 K J: o -C**JK»«S ^^SSi 



10 



20 



^SS* ft 8 -C S*f 0 fc*!^******* 7 
3ft, ^ftiCJ^TIgto*^*^^^ h?SMn 

hh*> ^ feRHS^K 5 o o •cw-hofiKtc-r s c t »* 

ttttfrMatift'&fti'** 

cow, ^iS»«:a^-^R^;*^* 

FfflMnWt«»IltrcoJ:9tt1IW*JWwT 
4 C i WffiWC * o fc*». *#« « <fc o ■CSStcmT 
4 C <b * s "C £ 2> «fc ^ K * "» 

[0 07 43 ueotfay -^««ts»4 *«fi*r*R 
[0 0 7 5 3 -* #us-*mmK#4UWM®* i * 

;5ft4# to^*^ HWnWWitt't** 1 * 
[0 0 7°6 1 maWl'lT'S*****™***** 
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, * > y » f - > f . ^ h ** * ^ * < 

[0 07 71 c<DV-7-K®to<Z£->r*VS-t® 
[ o 0 7 8 1 *fc. SK^t^**^* 6 **^ 

m 5 o o -cwToiaaKjn^ u ft* 5 6 u «** 

WffWt^fc^TSa***** 8 r T i 0, . L 
a aTo , N d G a 0 . ft *DWHMMS««** 

[0 07 9] *k. *uj-$m*m&4*M&-?z>M 

[0 o80]-*, fits* 4 ©>< * - 

mem***'**** nMnH^fe^tt?.© 

■c ct * 4 ' c * 

[oo8i] co=iao^*-*iw KJ:,, " c *; 
y-*ffliaaft<*4 w-if-^MW^s 

I8W«T«r> XKtBW*^ hfflMnlMfc«H«a(t 
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[0 08 2] ^IR^b^^^ l - fo ^ ,ittS 

^50 0 •cWTOSSk:^^^* 45 ' 

4<DTCR?:<fc , 3^#<-r2>C<t* i ^t4. Se.K* 

LaA10 3 NdGaOs ft iTOiWfclMUSJW 
50 g»W,»*Cfc«Cfco-C. #a^-*»atft#4©TC 
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R*3 6K:*&<f SC<t#-C*S. 
[0 08 3] 

[0 08 4] (3BSWI1 ) ^ifffift^Jibt^IW 

7f>KMn»*4ffll^ La, Sr. Mn<DJt*ft* 
0. 8:0. 2 : 1 CCft4 «fc h;l/X>tc«jBS-& 
/c„ »EtCtt, affi(C(!KK{Ui (S i O z ) *0. 2 u 10 
mmBB&ti&Ltt (10 0) Si Si4ffl^/c B COlfi 
±tC±lfi(DMf4^^:Xfc->r3- M/cfl 2 0 0*0. 
10«*iL/c. C OXS* 5 @» 9 iS 0 fc. *CCA 
rFx+^7l/-f-M10mJ/cm 2 . 50H 
z. 3 Se>tC50mJ/cm 2 . 1 0Hz. 5 

[0 0 8 5 ] mhtitcmmom&^xumiR^^^x 

MM n Kf t«<D«Jt CC»J£T 4 0*r fcf - * CD*«4BR 3 
ft, *»|8CC±S«*4 0 0nmJiUTOU-if-ieiBS* 20 

h sm n mit®mi<omm& - ^utae^^f* 9 
1 8 itc t c r ^ 6 n/c. c<omtu 

r &§K $ ft r t> fc 2 - 4 % / k gao t c r t it^ 4 t 

[0 0 8 7 ] C<DSKtfi£^CDm^&in^& 1 Q 

fi#ffi4Jiil»fttf. TCR©**ft^a^X*-fhSM 
nKfflSrffiatMtSCi^^SOt, S i H& 

[0 0 8 8 ] frfc, #536WCfcl>-t, ArFi^>7 
U— tf-SfcCDflSttfc 10mJ/cm 2 CD^S^C 1 0 H 
z. 5^rafiaWl//c«^w:«, < WWMS 40 

/c. — 100mJ/cm 2 «±OSfiffi-C 1 #MfiRW 
[0 0 8 9 ] C(D£ J ?(rC#mttC£Z>^a7XJjJ 

<t^«5<D®SCc cfc -? r bf 4 <d«^£Scd c t -c h 4 o 

[0090] (mmm2) ^ssmmt^mtLxr^^ so 
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Jb7-feht-hLa«, T-b^JUT-fe h*- h S rig 

■fe h*- hMniffiKtffll^ La, Sr. Ca, Mn CD 
tb*#0. 7:0. 1:0. 2 : 1 KttS <fc SCCfttt:/ 

[009 i ] mmaz. sisswi 1 iracsHccjRBMkia 

(SiO 2 )£0. 2 /zmiSMbfc ( 1 00) S i 
Sffi, Stf, S i!fi±«:^777H4^l/tSrTi 
0 3 xt^^VtiHKMl/:fc^ffl^c 9 Sr 
TiO s SKGDJ5$tt5 0 n mlSt L/c„ COlg± 
tC±IBCD/Sf4^ffi«r^t:->3-H,/c», 2 0 0'C. 1 
0»B*E«L//c. C(DXg*M*OSt5cb4> 1 omMkK) 
igL/Co 

[0 0 9 2 ] Cfte>©S«*2 5 O'CfcltiMLtcfry h 
mJ/cm 2 . 5 0Hz v 3 0#ffl, 3l££lt>T5 0m 

j/cm 2 . iohz, 5^ra^cm*rR3*rb/co cn 

W^CD»|gi4>^n^x^^ hSMnBWb^JOWfiCcM 
fUI±©MnWBIWia2 tra««clEWtt*tt*6tir. 

[0 09 3 ] SrTiO s i5K±tC^L/c^a 

•^x*^ hSMnKib!B5«S«<b««EIO(4fiCC (2 0 
0) @^t*~^CD^#iI^£ft, 

«f hSMn»fb^W©«fi«*-^BIffll5»CC#^*# 

[0 094] TCR«, S iftBfbR±©Mn»»«r 
11%. $/c. SrTiOa xWt^t;HIB±©M 

l>4o 

[0 09 5 ] (^5fe#J3) ±MW<u7?»ii4 FSMn 
■Mb«fl»R*#O-^--^ffl«tR(*4i0'rffl^T, WT 

3ft/tS i Stg 1 ±CCWS i *<DJW1--CSI*** s Wt»A 

[0 09 6 ] C<D«ttB±ec»S i N*>S i O z <D&*> 

^v J «J3S(*2 <t L/c e ;jCCC|»e»*0/jNSl»*B, Wx. 

Bit. xv^>^Xgtcj:0E«5«:}&fiEbfc. 
[0 09 7 ] ^CC. &JSW«5< b^tfc ittt7f'>SP 



(10) 
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t, Pr Sr. MnOlWWO- 8:0. 2 : 1 Kfc 
9 i>«t£<*2_BC*t>=<- h 2 0 0 

•c i o awreau c©i*i* i o B»* *^ * 

0 0 am^T©^*^^****^*** 

[0 0 9 81 COWW. ArFit^-^* 
O.J/C. 50HZ. SOW 36K50» 10 

j / c m 2 i o h z . 5 ann*»*£»"?*«* ^ /c - 

[0 090]9ltM.^-*«« S #^ 20 
i N*S i O, OJ:9«rtl«l*^^C VD S* 

roioo] c©^*^^^^^^ 1 ^ 11 
«HM>MHMnrr e****** 1 *^"'* 

ittKU* 1 / 3 WTKTtf * C fc#tr» 
*[0 10 1] (W§W4) «S«3 tB3W©Wt*ttK 

B^*4(c«i»fca^*>**^^- 

±KWS i ^S^CK***^****"' * 
[0102] COWtilKttS i N^S i O z ©£5 
as* mm i,?->«a:eK:J:»)E«5*»«Ofc. 
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l-t-hNdiffiBt. r^T*rt-l«Sr»«. r 
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